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,QWURGXFWLRQ
3DUNDQGULGHLVDQDOWHUQDWLYHWUDQVSRUWDWLRQVROXWLRQZKLFKLWVDLPLVWRUHGXFHDXWRXVDJHDQGLQFUHDVHYHKLFOH
RFFXSDQF\LQWKHFLW\FHQWHU7KLVSDUNDQGULGHSURYLGHVDQDOWHUQDWLYHWRDXWRXVHWKURXJKSXEOLFWUDQVSRUWDWLRQDQG
FDUSRROLQJ-7$7KHRUHWLFDOO\SDUNDQGULGHSURYLGHVVRPHEHQHILWVVXFKDVFRVWVDYLQJWRXVHUVWUDYHOWLPH
VDYLQJVSHDNSHULRG WUDIILF UHGXFWLRQ UHGXFHGDXWRHPLVVLRQVDQGHQKDQFHGPRELOLW\DVZHOODV LPSURYHG WUDQVLW
V\VWHPHIILFLHQF\-7$
6XUDED\D LQ IDFLOLWDWLQJ WKH PRELOLW\ RI SHRSOH DOVR KDV SODQQHG SDUN DQG ULGH IDFLOLWLHV WR VXSSRUW WKH
GHYHORSPHQWRIWUDPDQGPRQRUDLOV\VWHP,WLVLQWHUHVWLQJWRNQRZZKHWKHUWKHGHVLJQHGSDUNDQGULGHIDFLOLWLHVZLOO
EHXVHIXO IRU DLU WUDYHOHU IURP WKH6XUDED\DFLW\$LU WUDYHOHUV IDFHDSUREOHP UHODWHG WRTXDOLW\RI WUDQVSRUWDWLRQ
DFFHVVWRDLUSRUW,WLVEHFRPHDWUHQGWKDWWKHODQGWUDYHOWLPHEHFRPHVORQJHUWKDQWKHDLUWUDYHOWLPH$VKIRUGHWDO
)RUH[DPSOH-XDQGD,QWHUQDWLRQDO$LUSRUWLVDQDLUSRUWLQ6XUDED\D,QGRQHVLDLVWKHVHFRQGEXVLHVWDLUSRUWLQ
,QGRQHVLD2QHRI WKH DFFHVV URDG WR WKH DLUSRUW LV -DODQ$KPDG<DQLZKLFKKDVYHU\ FRQJHVWHG URDG7KHKLJK
GHQVLW\ '6 URDG GXULQJ PRUQLQJ DQG DIWHUQRRQ SHDN WR WKH 6RXWK DLUSRUW GLUHFWLRQ UHDFKHV  DQG 
UHVSHFWLYHO\ 7KH UHYHUVH GLUHFWLRQ RI -DODQ$KPDG<DQL KDV'6  DQG  IRUPRUQLQJ DQG DIWHUQRRQ SHDN
UHVSHFWLYHO\%XDQDDQG3UDNRVR7KLVKLJKOHYHORI'6UHSUHVHQWVWKHFRQJHVWHGDFFHVVURDGWRWKHDLUSRUW
7KHDLU WUDYHOHUVH[SHFW WRKDYHKLJK UHOLDEOH WUDQVSRUW V\VWHP WR WKHDLUSRUW WRDYRLGPLVVLQJ WKHLU IOLJKW7KH
SODQWRKDYHSDUNDQGULGHIDFLOLWLHVGULYHDQLGHDWRILQGRXWZKHWKHUWKRVHIDFLOLWLHVZLOODOVREULQJEHQHILWIRUWKHDLU
WUDYHOHUVZKROHDYHQHDUSDUNDQGULGH ORFDWLRQ7KHFKDOOHQJHLV WRGHWHUPLQH WKH WUDYHO WLPHDQG WUDYHOFRVW WKDW
QHHGWRVSHQGIRUERWKGLUHFWWUDYHODQGXVLQJSDUNDQGULGHIDFLOLWLHV
7KH VWXG\ RI SDUN DQG ULGH KDV EHHQ FRQGXFWHG LV VRPH FLWLHV LQ WKHZRUOG2QH RI WKRVH LV LQ 5LYHU9DOOH\
UHJLRQV7KHSXUSRVHRIWKLVVWXG\LVWRHYDOXDWHWKHH[LVWLQJ3DUNDQG5LGHIDFLOLWLHVWKURXJKRXWWKHUHJLRQ
DQGGHYHORSDSODQWRLGHQWLI\DQGDGGUHVVH[LVWLQJDQGIXWXUHQHHGVDQGWRHQVXUHDFRQWLQXRXVDQGDGHTXDWHVXSSO\
RISDUNLQJIRU ULGHVKDUHFRPPXWHUV LQFOXGHV DGHWDLOHG LQYHQWRU\RIH[LVWLQJRIILFLDODQGXQRIILFLDOSDUNDQG
ULGH ORWV LQ WKH UHJLRQ  SHUIRUPDQFHPHDVXUHV RI HDFK VLWH WR GHWHUPLQH LWV HIIHFWLYHQHVV DQG XVHIXOQHVV 
UHFRPPHQGDWLRQVDQGVWUDWHJLHVWRLPSURYHWKHFRQQHFWLYLW\DQGLQYHQWRU\RISDUNDQGULGHVLQWKHDUHD7KLVVWXG\
VXSSRUWV WKHUHVHDUFKDLPLQDQDO\]LQJWKHXVHRISDUNDQGULGHIRUDLU WUDYHOHUV7KHPRUHWKHXVDELOLW\IDFWRUVRI
WUDQVSRUWIDFLOLWLHVWKHPRUHHIILFLHQWWKHWUDQVSRUWV\VWHPLQWKHUHJLRQ
5HYLHZRQ5HVHDUFK5HODWHGWR3DUNDQG5LGH6\VWHP
7KHXVHRISDUNDQGULGHPD\QRWPHHWWKHH[SHFWDWLRQDVLW¶VGHVLJQHG6RPHSHRSOHFRQVLGHUWKDWXVLQJSDUNDQG
ULGH LVPRUHXQOLNHO\ VLQFH WKH\KDYHKLJKHU LQFRPHDQGGULYLQJH[SHULHQFHTXLWH ORQJ)RU WKLVJURXSRISHRSOH
GULYLQJLQFRQJHVWHGDUHDLVQRWDQLVVXH+H
3HRSOHDOVRWHQGWREULQJWKHLUFDUWKURXJKWKHFRQJHVWHGDUHDRQFHWKH\NQRZWKDWWKHIDFLOLWLHVLQWKHSDUNDQG
ULGHDUHQRWDSSURSULDWH$QGR+RZHYHUWKHRSSRVLWHVLWXDWLRQZDVDSSOLFDEOHLQ6KDQJKDL&KLQD*DQDQG
4LQJ:DQJ7KHXWLOL]DWLRQUDWHRISDUNDQGULGH6KDQJKDLLVYHU\KLJK7KHQXPEHURIORQHO\GULYHUSUHIHUV
WRXVHSDUNDQGULGHFRPSDUHWRWKHORQJGLVWDQFHWULS7KHFKDQJHRIWKLVGULYLQJEHKDYLRUDIIHFWWRWKHTXDOLW\RI
DLU'XH WR WKH UHGXFWLRQ LQ QXPEHU RI FDUV WKH SURGXFWLRQ RI HPLVVLRQ LV DOVR UHGXFLQJ $FFRUGLQJ WR*DQ WKH
UHGXFHGHPLVVLRQVIRUSROOXWDQWV&212[DQG+&DUHWRQWRQDQGWRQUHVSHFWLYHO\IRUZRUNGD\V
HDFK\HDU
3DUNDQGULGHEHFRPHDQDWWUDFWLYHVROXWLRQZKHQWKHXUEDQODQGVFDSHVXSSRUWWKHQHHGRISDUNDQGULGH2ODUXHW
HO 0RUH WKDQRI UHVLGHQWV OLYHRXWVLGHRIPHWHUV7KRVHSHRSOHKDYH WKHLURZQSUHIHUHQFHVRQH
JURXSSUHIHUWRWKHVWDWLRQZLWKJRRGIDFLOLWLHVDQGWKHRWKHUFKRRVHWKHVKRUWHVWDFFHVVWRWKHUDLOVWDWLRQ&KHQHWDO
 7KH SRWHQWLDO RI DFFHSWLQJ SDUN DQG ULGH V\VWHP LV DOVR GHWHUPLQHG E\ WKH FKDUDFWHULVWLFV RI SHRSOH
VXUURXQGHGWKHSDUNLQJDUHD%XFKRUL
0HWKRGRORJ\
7KLV VWXG\ LV DLPHG WRGHWHUPLQH WKHXVDELOLW\ UDWHRI WKHGHVLJQHGSDUN DQG ULGH IDFLOLWLHV LQ6XUDED\D IRU DLU
WUDYHOHU7KHDQDO\VLVFRQVLGHUVIOLJKWVFKHGXOHWRVHOHFWWKHSHULRGRIWUDYHOWLPHDQGWUDYHOFRVWDQDO\VLV/RFDWLRQ
RIWKHSDUNDQGULGHVWDWLRQIURPWKHVXEGLVWULFWVRI6XUDED\DDOVRRQHYDULDEOHVQHHGWREHFRQVLGHUHG7KHVHWZR
YDULDEOHVDUHWKHPDLQIDFWRUVLQGHWHUPLQDWLRQRISDUNDQGULGHGHPDQGIRUDLUWUDYHOHUV
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3.1. Selection of Analysis Period 
)LJKWVFKHGXOHLVLPSRUWDQWGXHWRWKHSRVVLELOLW\RIOHDYLQJWKHLUYHKLFOHLQWKHSDUNDQGULGHVWDWLRQLQUHDVRQDEOH
SHULRG7KHW\SHVRIWUDYHOHUDOVRLQIOXHQFHWKHVHOHFWLRQRIDQDO\VLVSHULRG/RQJGLVWDQFHWUDYHOHUVDUHDVVXPHGWR
EH H[FOXGHG VLQFH WKH\ PD\ KDYH EDJJDJH DQG ZLOO UHWXUQ DIWHU FRXSOH GD\V RU PRUH +DYLQJ EDJJDJH LV YHU\
XQSUDFWLFDOLQXVLQJSDUNDQGULGHXQOHVVWKHSDUNDQGULGHLVDUDLOZD\VWDWLRQGLUHFWWRWKHDLUSRUW)RUWKLVSXUSRVH
GDWDRIIOLJKWVFKHGXOHLVUHTXLUHG
'HWDLOVRIIOLJKWVFKHGXOHVDUHXVHGWRGHWHUPLQHWKHSRVVLELOLW\RISDVVHQJHUVZKRZLOOXVHWKHSDUNDQGULGH7KH
IOLJKW VFKHGXOHV VHOHFWHG DUH WKH IOLJKWZLWK UHWXUQ IOLJKW DW WKH VDPH GD\ 7KH IOLJKW VHOHFWLRQPXVW FRQVLGHU WKH
RSHUDWLRQDOWLPHRIWKHSDUNDQGULGH$IWHUWKHVFUHHQLQJSURFHVVWKHVHOHFWHGIOLJKWVFKHGXOHIRUHQSODQHGIOLJKWLV
EHWZHHQ$0$0DQGWKHUHWXUQHGIOLJKWLVEHWZHHQ30307KHUHIRUHWKHDQDO\VLVRI
WUDYHOWLPHDQGWUDYHOFRVWDUHHVWLPDWHGDWWKHVHSHULRG
3.2. Selection of Sub Districts                                                                                                                                                    
6XUDED\DKDVVXEGLVWULFWV7KHVHVXEGLVWULFWVDUHGLVWULEXWHGLQYDULRXVGLVWDQFHIURPWKHORFDWLRQRISDUNDQG
ULGH VWDWLRQV7KH VXEGLVWULFWV DUH DVVXPHG DV ]RQHV LQ WKLV VWXG\7KHGLVWDQFH WR WKHSDUN DQG ULGH ORFDWLRQV LV
GHWHUPLQHGIURPWKHFHQWHURI WKH]RQHRU WKHVXEGLVWULFW 7KHYDULRXVGLVWDQFHVDYDLODEOHUHTXLUH WKHSURFHVV WR
VHOHFWVHYHUDOVXEGLVWULFWVWKDWKDYHFRPSDUDEOHGLVWDQFHWRWKHGLUHFWWUDYHOIURPFHQWHURI]RQHWRWKHDLUSRUW7KH
SURSRVHGORFDWLRQRISDUNDQGULGHIRUWUDPDQGPRQRUDLOLVVKRZQLQ)LJXUH
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)LJ/RFDWLRQRISDUNDQGULGH%$33(.2

%DVHGRQWKHSURSRVHGORFDWLRQRISDUNDQGULGHVRPHVXEGLVWULFWVDUHQRWUHOLDEOHLQXWLOL]LQJWKRVHIDFLOLWLHVGXH
WR WKH ORQJHU GLVWDQFH WR WUDYHO 7KHUHIRUH WKH VXE GLVWULFWV LQFOXGHG LQ WKH DQDO\VLV DUH %XEXWDQ 6LPRNHUWR
7HJDOVDUL *HQWHQJ 6HPDPSLU 3DEHDQ &DQWLDQ .UHPEDQJDQ .HQMHUDQ %XODN *XEHQJ 7DPEDNVDUL 6XNROLOR
0XO\RUHMRDQG5XQJNXW7KRVHDUHVXEGLVWULFWVRI

3.3 Determination of Travel Time and Travel Cost

7UDYHOWLPHGHSHQGVRQWKHGLVWDQFHRIHDFKURDGVHJPHQWDQGGHJUHHRIVDWXUDWLRQDWWKHSHULRGRIVWXG\7UDYHO
WLPH LV UHFRUGHG XVLQJ DYHUDJH FDU PHWKRG 7KH UHFRUG VWDUWV IURP WKH FHQWHU RI HDFK ]RQH RU VXE GLVWULFWV WR
7HUPLQDO7KHUHFRUGVRQO\WUDYHOWLPHIRUGLUHFWWUDYHO'LUHFWWUDYHOLVWUDYHOPDGHE\WKHDLUWUDYHOHUZLWKRXWVWRS
DWDQ\SDUNDQGULGHVWDWLRQ7KHVWDUWLQJWLPHKDVWRFRQVLGHUWKHIOLJKWVFKHGXOH
7UDYHO FRVW FDOFXODWLRQV FRPSULVH RI IXHO FRQVXPSWLRQ RI SDVVHQJHU FDUV WROOV DLUSRUW HQWUDQFH IHHV DLUSRUW
SDUNLQJIHHVSDUNLQJIHHVDW*XEHQJSDUNDQGULGHSDUNLQJIHHVWKHFRVWRIWKHDLUSRUWWUDLQWUDYHOFRVWRIGULYLQJ
+50XKDPDG
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IURPWKHPRQRUDLOVWDWLRQ,WGHSHQGVZKHWKHUWKHSDVVHQJHUVZLOOEHGHOHWHGRUXVHWKHFDUSDUN&DOFXODWLRQIRUPXOD
RIWKHHQJLQHIXHOFRQVXPSWLRQ7DPLQLVDVIROORZV

Fuel Consumption (FC) = FBC x (1 ± (kk + kl + kr))      
Fuel Base Consumption (FBC) = 0,0284 v2 – 3,0644 v + 141,68   

$YHUDJH VSHHG RI WUDP LV  NPK ZZZNHUHWDDSLFRLG ZKLOH WKH DYHUDJH VSHHG EDVHG RQ WKH PRQRUDLO LQ
7RN\RPRQRUDLOLVNPK(DFKRISULFHVRIWUDPDQGPRQRUDLOLV5SDQG5SUHVSHFWLYHO\LV
REWDLQHGIURP%$33(.23DUNDQG5LGH.HSXWUDQ0DUNHWRQO\FDQEHWUDQVYHUVHGE\WUDPDQGWKHWUDPOLQHGRHV
QRW SDVV*XEHQJ6WDWLRQ6R LWPXVW VKLIW JHDUV WR WKH3DUN DQG5LGH -R\RER\R WKHQ WUDYHOHGE\PRQRUDLO WR WKH
*XEHQJ6WDWLRQ7UDYHOWLPHRIWUDPIURP7HUPLQDO0DUNHWWR.HSXWUDQ-R\RER\RLVPLQXWHV:KLOHHDFKRI
WUDYHO WLPH LQ PLQXWHV IURP0LPL 6FKRRO +50XKDPPDG 795, 0D\MHQG 6XQJNRQR ',6%8'3$52IILFH
$GLW\DZDUPDQ7HUPLQDO -R\RER\R',63(5'$*2IILFH $ULI5DKPDQ+DNLP6$06$72IILFH 0DQ\DU WR
6WDWLRQ*XEHQJLVUHVSHFWLYHO\

7DEOH)DFWRU&RUHFWLRQ7DPLQ
IDFWRUFRUUHFWLRQGXHWRQHJDWLYHVORSHNN
V 
V 
IDFWRUFRUUHFWLRQGXHWRSRVLWLYHVORSHNN
V 
V 
FRUUHFWLRQIDFWRUGXHWRWUDIILFFRQGLWLRQVNO
'6 
'6 
'6 
FRUUHFWLRQIDFWRUGXHWRURXJKQHVVRIURDGNU
PNP 
PNP 
VVORSH     '6'HJUHHRI6DWXUDWLRQ

7UDYHOWLPHLVWDNHQIURPJRRJOHPDSVEHFDXVHRIWKHOLPLWHGWLPH'DWDDUHWDNHQIURP30WR30
DQG30WR30IROORZLQJWKHIOLJKWVFKHGXOH7UDYHOWLPHLVWDNHQGLUHFWO\IURPWKHFHQWUDO]RQHRIVXE
GLVWULFWV WRZDUGV -XDQGD WKH FHQWUDO ]RQHRI VXEGLVWULFWV WR*XEHQJ VWDWLRQ DQG WKH FHQWUDO ]RQHRI VXEGLVWULFWV
WRZDUGVWKH3DUNDQG5LGHQHDUE\
,QGHWHUPLQLQJWUDYHOFRVWWKHQHFHVVDU\DVVXPSWLRQLVUHTXLUHG7KHWLFNHWIDUHIRUWUDLQKDVQRWEHHQHVWDEOLVKHG
\HW+RZHYHU WKH DYDLODEOH WLFNHW IDUH IURP WKH.XDOD1DPX$LUSRUW7UDLQ FDQEH DGRSWHG7DEOHSUHVHQWV WKH
SURFHVVRIGHILQLQJWKHWLFNHWIDUHIRUWUDLQWR-XDQGD,QWHUQDWLRQDO$LUSRUW7KHWLFNHWIDUHLVGHWHUPLQHGEDVHGRQWKH
GLVWDQFH FRPSDULVRQ )RU RWKHU IHHV VXFK DV WROO IHH HQWU\ IHH WR -XDQGD ,QWHUQDWLRQDO $LUSRUW SDUNLQJ IHH IRU
*XEHQJ7UDLQ6WDWLRQDUHGHWHUPLQHGEDVHGRQWKHH[LVWLQJIHHVDVSUHVHQWHGLQ7DEOH

7DEOH6SHFLILFDWLRQRI.XDOD1DPXDQG-XDQGD$LUSRUW7UDLQ
'HVFULSWLRQ .XDOD1DPX,QWHUQDWLRQDO$LUSRUW -XDQGD,QWHUQDWLRQDO$LUSRUW
'LVWDQFH NP NP
7UDYHOWLPH PLQXWHV PLQXWHV
)DUH 5S 5S

7DEOH7ROOSDUNLQJDQGHQWU\IHHV
'HVFULSWLRQ  )DUH5S
7ROOIHH .RWD6DWHOLW 
 *XQXQJ6DUL 
 7DQGHV 
 3HUDN 
 'XSDN 
 :DUX-XDQGD 
(QWU\IHHWR-XDQGD,QWHUQDWLRQDO$LUSRUW )LUVWKRXU 
 WKHQH[WKRXUXSWRKRXUV 
 KRXUVXSWRKRXUV 
 PRUHWKDQKRXUV 
3DUNLQJIHHDW*XEHQJWUDLQ )LUVWRQHKRXU 
 7KHIROORZLQJKRXU 

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3.4. The Scenarios 

7KHXVHRISDUN DQG ULGH DVSDUW RI DLU WUDYHOHU WUDQVSRUWDWLRQQHWZRUNQHHGV WR EH HYDOXDWHG FDUHIXOO\ 6RPH
VFHQDULRVDUHUHTXLUHG WRGLIIHUHQWLDWH WKHEHQHILWRIHDFKURXWH LQHDFKVFHQDULR7KHILUVWVFHQDULR LVGLUHFW WUDYHO
IURPKRPHWRWKHDLUSRUW7KHVHJPHQWVRIWKHURDGEHWZHHQWKHVHWZRRULJLQVDQGGHVWLQDWLRQDUHUHFRUGHG(DFK
VHJPHQWKDVLWVRZQWUDYHOWLPH
7KHVHFRQGVFHQDULR LVGHWHUPLQLQJ WKH WUDYHO WLPHDQG WUDYHOFRVW8QOLNH WKHILUVWVFHQDULR WKLVVFHQDULRZLOO
GULYHWKHDLUWUDYHOHUWRVWDUWIURPKRPHÆSDUNDQGULGHQHDUE\Æ*XEHQJVWDWLRQÆ-XDQGD,QWHUQDWLRQDO$LUSRUW
)RUWKLVVFHQDULRWKHFKDUDFWHULVWLFVRIKDYLQJFDUSDUNLQJLQSDUNDQGULGHDUHDPD\EHQRWDWWUDFWLYHHQRXJK7KLV
VFHQDULRKDVWZRVXEVFHQDULRVLHRQO\GURSSDVVHQJHUVDQGSDUNLQJWKHFDUWRWKHDYDLODEOHSODFH

$QDO\VLVDQG5HVXOW
,Q H[HFXWLRQ RI WKLV VWXG\ WKHUH LV D ZLGH YDULHW\ RI VFUHHQLQJ 7KH\ DUH WKH URXWH VHOHFWLRQ ZDV EDVHG RQ
PLQLPXPWUDYHOWLPHKDVDFORVHGLVWDQFHDQGQRWPXFKSDVVLQJORFDOURDGV0RGDOWUDQVIHUFDUULHGDPD[LPXPRI
WLPHV)RUWKHVHOHFWLRQRIWKHXVHRISDUNDQGULGHGHVFULEHGLQWKHSLFWXUHEHORZ
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
)LJ%DU&KDUWRI7KH$YHUDJHRI7UDYHO7LPHLQ7KH0RUQLQJ

)LJXUHH[SODLQVDERXWWKHFRPSDULVRQRIWUDYHOWLPHGLUHFWDQGLQGLUHFWWUDYHOLQWKHPRUQLQJLQVXEGLVWULFWV
%XEXWDQ 6LPRNHUWR 7HJDOVDUL *HQWHQJ 6HPDPSLU 3DEHDQ &DQWLDQ .UHPEDQJDQ .HQMHUDQ %XODN *XEHQJ
7DPEDNVDUL6XNROLOR0XO\RUHMR6DZDKDQ7KLVVXEGLVWULFWVSRVVLEOHWRXVHSDUNDQGULGHDQGKDYHDYDULRXVRI
WUDYHOWLPHGLUHFWDQGLQGLUHFWWUDYHO7KHPLQLPXPDQGPD[LPXPRIWUDYHOWLPHGLUHFWWUDYHOKDSSHQHGRQ7HJDOVDUL
DQG.HQMHUDQ7KH\DUHPLQXWHVDQGPLQXWHV7KHPLQLPXPDQGPD[LPXPRIWUDYHOWLPHLQGLUHFWWUDYHO
KDSSHQHGRQ7DPEDNVDULDQG%XODN7KH\DUHPLQXWHVDQGPLQXWHV
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)LJ%DU&KDUWRI7KH$YHUDJHRI7UDYHO7LPHLQ7KH$IWHUQRRQ
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
)LJXUH  H[SODLQV DERXW WKH FRPSDULVRQ RI WUDYHO WLPH GLUHFW DQG LQGLUHFW WUDYHO LQ WKH DIWHUQRRQ LQ  VXE
GLVWULFWV %XEXWDQ 6LPRNHUWR 7HJDOVDUL *HQWHQJ 6HPDPSLU 3DEHDQ &DQWLDQ .UHPEDQJDQ .HQMHUDQ %XODN
*XEHQJ7DPEDNVDUL6XNROLOR0XO\RUHMR6DZDKDQ7KLV VXEGLVWULFWVSRVVLEOH WRXVHSDUNDQG ULGHDQGKDYHD
YDULRXVRIWUDYHOWLPHGLUHFWDQGLQGLUHFWWUDYHO7KHPLQLPXPDQGPD[LPXPRIWUDYHOWLPHGLUHFWWUDYHOKDSSHQHG
RQ7HJDOVDULDQG.HQMHUDQ7KH\DUHPLQXWHVDQGPLQXWHV7KHPLQLPXPDQGPD[LPXPRIWUDYHOWLPH
LQGLUHFWWUDYHOKDSSHQHGRQ*HQWHQJDQG%XODN7KH\DUHPLQXWHVDQGPLQXWHV
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  
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
)LJ%DU&KDUWRI7KH$YHUDJHRI7UDYHO&RVWLQ7KH0RUQLQJ

)LJXUHH[SODLQVDERXWWKHFRPSDULVRQRIWUDYHOFRVWGLUHFWDQGLQGLUHFWWUDYHOLQWKHPRULQJLQVXEGLVWULFWV
%XEXWDQ 6LPRNHUWR 7HJDOVDUL *HQWHQJ 6HPDPSLU 3DEHDQ &DQWLDQ .UHPEDQJDQ .HQMHUDQ %XODN *XEHQJ
7DPEDNVDUL6XNROLOR0XO\RUHMR6DZDKDQ7KLVVXEGLVWULFWVSRVVLEOHWRXVHSDUNDQGULGHDQGKDYHDYDULRXVRI
WUDYHOFRVWGLUHFWDQGLQGLUHFWWUDYHO7KHPLQLPXPDQGPD[LPXPRIWUDYHOFRVWGLUHFWWUDYHOZLWKGURSLQJKDSSHQHG
RQ0XO\RUHMRDQG.HQMHUDQ7KH\DUH5SDQG5S7KHPLQLPXPDQGPD[LPXPRIWUDYHOFRVW
GLUHFW WUDYHOZLWKSDUNLQJKDSSHQHGRQ0XO\RUHMRDQG.HQMHUDQ7KH\DUH5SDQG5S7KH
PLQLPXPDQGPD[LPXPRIWUDYHOFRVWLQGLUHFWWUDYHOZLWKGURSLQJKDSSHQHGRQ*HQWHQJDQG%XODN7KH\DUH5S
DQG5S7KHPLQLPXPDQGPD[LPXPRIWUDYHOFRVWLQGLUHFWWUDYHOZLWKSDUNLQJKDSSHQHGRQ
0XO\RUHMRDQG.HQMHUDQ7KH\DUH5SDQG5S
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)LJXUHH[SODLQVDERXWWKHFRPSDULVRQRIWUDYHOFRVWGLUHFWDQGLQGLUHFWWUDYHOLQWKHDIWHUQRRQLQVXEGLVWULFWV
%XEXWDQ 6LPRNHUWR 7HJDOVDUL *HQWHQJ 6HPDPSLU 3DEHDQ &DQWLDQ .UHPEDQJDQ .HQMHUDQ %XODN *XEHQJ
7DPEDNVDUL6XNROLOR0XO\RUHMR6DZDKDQ7KLVVXEGLVWULFWVSRVVLEOHWRXVHSDUNDQGULGHDQGKDYHDYDULRXVRI
WUDYHOFRVWGLUHFWDQGLQGLUHFWWUDYHO7KHPLQLPXPDQGPD[LPXPRIWUDYHOFRVWGLUHFWWUDYHOZLWKGURSLQJKDSSHQHG
RQ6XNROLORDQG%XEXWDQ7KH\DUH5SDQG5S7KHPLQLPXPDQGPD[LPXPRI WUDYHOFRVW
GLUHFW WUDYHOZLWK SDUNLQJKDSSHQHGRQ6XNROLOR DQG6HPDPSLU7KH\ DUH5S  DQG5S7KH
PLQLPXPDQGPD[LPXPRIWUDYHOFRVWLQGLUHFWWUDYHOZLWKGURSLQJKDSSHQHGRQ*HQWHQJDQG%XODN7KH\DUH5S
DQG5S7KHPLQLPXPDQGPD[LPXPRIWUDYHOFRVWLQGLUHFWWUDYHOZLWKSDUNLQJKDSSHQHGRQ
6XNROLORDQG.HQMHUDQ7KH\DUH5SDQG5S
&RQFOXVLRQV
,QGLUHFW WUDYHO RU XVH PDVV WUDQVSRUWDWLRQ WR WKH DLUSRUW QHHGV KLJKHU FRVWV EHFDXVH DLUSRUW WUDLQ FRVWV DUH 5S
$OWKRXJKWKH,QGLUHFWWUDYHOZDVLPPHGLDWHO\KDYLQJDKLJKWUDYHOFRVW WKHUHDUHVRPHGLVWULFWVWKDWLWV
WUDYHOWLPHEHORZHUZKHQXVLQJPDVVWUDQVSRUWDWLRQ7KHWUDYHOWLPHRILQGLUHFWWUDYHOLQWKHDIWHUQRRQLVORZHUWKDQ
GLUHFWWUDYHOEHFDXVHWUDIILFMDPKDSSHQVLQDOPRVWWKHURDGLQ6XUDED\DZKHQWKHSHRSOHJRKRPHIURPWKHLURIILFH
3DVVHQJHUVDW-XDQGD,QWHUQDWLRQDO$LUSRUWZKROLYHLQGLVWULFWVWKDWDOORZ6LPRNHUWR*HQWHQJ6HPDPSLU3DEHDQ
&DQWLDQ.UHPEDQJDQ.HQMHUDQ*XEHQJ7DPEDNVDULDQG5XQJNXWZLOOLQJWRXVHPDVVWUDQVSRUWDWLRQWRWKHDLUSRUW
EHFDXVHLWKDVDWUDYHOWLPHLQWKHPRUQLQJOHVVWKDQDGLUHFWWUDYHO
5HIHUHQFHV
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